Resumo: Com o grande número de empresas certificadas na norma ISO 9001, cresce a demanda por métodos de mensuração e evolução da Maturidade dos Sistemas de Gestão da Qualidade (SGQs
Introduction
Although it is possible to find in the literature several contributions on quality maturity and its approaches, the related literature over the design and operationalization of measurement instruments for Quality Management Systems (QMS) Maturity are still scarce. Purushothama (2010) points out that at the beginning of the 1990s the implementation of a quality management programs, that achieved ISO 9001 certification in a company had been considered a great achievement. Nowadays at the current market, the ISO 9001 implementation and certification has been seen as enablers or basic requirements for an organization to be competitive. While there has been more than one million certified companies, it has become difficult to differentiate them and the consumers have been facing difficulties to identify suppliers which may have mature processes beyond certification (Rosnah et al., 2010) . This paper has the ambitions to contribute for the development of a reference model that allows the systematic measurement for companies´ quality management system's maturity level.
The maturity models has begun with the Quality Management Maturity grid, also known as the Crosby's Maturity Grid (Crosby, 1979) , which purpose would have been to create an evaluation methodology or gauge for the maturity degree in the management of several quality processes. This model is considered the predecessor of current models by its generic and intrinsic nature of maturity (Oliveira, 2009; Silveira, 2009) , and guided to many emergency tools for assessing the quality management practices maturity.
While maturity is formally defined as "complete state of development" (Merriam-Webster, 2013) , the literature allows synthesize the concept of maturity into three perspectives:
-Maturation time -Development of an initial state to a more advanced stage over the years.
Here it is implied the temporal notion or aging (Souza & Voss, 2001; Fraser et al., 2002) ;
-Capability -Complete development or perfect condition of any process or activity (Urdang & Flexner, 1968) thus ensuring their inclusion into a cycle of continuous improvement; -Evolution -Lahti et al. (2009) , argue that the concept of maturity in processes is related to the evolutionary concept, combining the environment adaptation and the good practices adoption o.
Those different maturity definitions complement each other and denote the use of metrics that drive organizational change from an early stage to a more advanced one, usually established into a maturity model. Maturity models have been used as tools for improvement, describing the evolution process stages or levels, allowing them to be clearly defined, managed, and monitored over time. For each level of maturity it is provided a text description, listing the performance characteristics with greater complexity at each level. Silveira (2009) points out that these models show a gradual development of logical training path in managerial processes, in which the important thing is not to define at what level a particular company is, but what must be done to ensure the continuity of its development and the controlled continuous improvement of its processes.
The main objective of a maturity model is to describe the typical behavior exhibited by an organization on a number of levels or degrees from a consolidation established practices for each criterion under study, encoding which could be considered as good practice, and ways to transition from one level to another. Thus, maturity models enable managers to identify a logical and progressive path for organizational development (Silveira, 2009) .
Given this context involving issues arising from the business and conceptual practice, this paper will present the identified constructs and key transition points in Quality Management Maturity, using cluster analysis. In order to evaluate the conceptual and empirical validity of the adopted model, it has used the psychometric method (Nunnally, 1978) in which includes literature review, variables and associated constructs identification. In addition, for the scales selection, the collected data validation and statistical tests to empirical survey research had been conducted.
The collected data have been conducted by organizations certified by PRODFOR -Integrated Program for Development and Suppliers Qualification. The program is maintained by FINDES -Federation of Espírito Santo Industries and with the participation of large companies as sponsors of PRODFOR and 296 suppliers spread through Espírito Santo, Bahia, Minas Gerais, Rio de Janeiro and São Paulo states, in which QMS's are certified based on ISO 9001 requirements (Prodfor, 2011) .
The paper is organized as follows. Section 2 presents a summary of the main results for Quality Systems maturity and explains how the model had been developed from the theoretical framework. Section 3 presents the methodological procedures adopted and section 4 shows the analysis performed on data from 179 participants on the proposed model. Finally, section 5 presents the final considerations on this work and recommendations for future work.
Literature review
The maturity of a quality management program can be interpreted in several ways: Souza & Voss (2001) established that the maturity occurs based on the quality management system implementation and certification years, while Patti et al. (2001) and Fok et al. (2003) argue that maturity is related to the best used practices and cannot be assessed based only on quantitative aspects. Furthermore, the maturity of quality management can also be measured by the use of a perceived quality and the effectiveness and the process management efficiency (Grandzol & Gershon, 1998; Rosnah et al., 2010) .
In the early stages of empirical research on Quality Management area, it had been created instruments capable of measuring the management practices and its performance through constructs (Saraph et al., 1989; Flynn et al., 1994; Ahire et al., 1996) . These constructs are present in the structures used in the Quality National Awards such as the Malcolm Baldridge and the European Quality Award (Souza & Voss, 2001; Nair, 2005) .
The literature review has indicated that the studies differ in terms of the quality management construct design. Some studies define it as a multidimensional construct (Saraph et al., 1989; Flynn et al., 1994; Mohrman et al., 1995; Ahire et al., 1996; Grandzol & Gershon, 1998; Forza & Flippini, 1998; Rungtusanatham, 1998; Dow et al., 1999; Samson & Terziovski, 1999; Wilson & Collier, 2000; Douglas & Judge, 2001; Kaynak, 2003; Singh & Smith, 2006; Dellana & Kros, 2014) , while others define quality management as a first-order construct composed by only one dimension (Hendricks & Singhal, 1997 , 1997 Choi & Eboch, 1998; Douglas & Judge, 2001; Kenyon & Sen, 2015) . Singh & Smith (2006) recommend an effort to not "reinvent the wheel" in order to improve existing instruments. This recommendation has been taken into account while preparing the instrument for collecting data, resulting from the relevant instruments limitations in the literature and recommendation characteristics evaluation (Chart 1). Such data collection tool subsequently served as the basis for the development of the conceptual model to evaluate the maturity of Quality Management Systems.
The first instrument to recognize maturity as a higher-order construct consisting from first order constructs for quality management practices measuring within organizations had been proposed by Saraph et al. (1989) , who developed a form in order to measure the quality management by evaluating the reliability. These authors evaluated the managers perception in eight first-order constructs, based on the definitions of so-called "quality gurus" as Juran, Crosby, Ishikawa and Deming. Stand out in this study the external validity of the instrument and the inclusion of several manufacturing companies and various industries services.
Subsequently, Flynn et al. (1994) present a proposal for the evolution of Saraph et al instrument. Incorporating American and Japanese quality practices management, this time submitting the survey also at the operational level, because the authors believed that quality management is maintained by this level. The questionnaire provided separate issues for direct employees, plant manager, quality manager, production manager, supervisors, process engineers, human resource managers and operational area employees. The instrument has been applied to 42 US industries, transport components, electronics and machinery, totaling 716 respondents. Ahire et al. (1996) analyzed the instruments devised by Flynn et al. (1994) groups, proposing a questionnaire focused on the operational level, incorporating constructs Malcolm Baldridge Award based on the (United States). This questionnaire had been tested on a sample of 371 companies in the automotive parts field using, according to the authors, valid statistic techniques which were "more comprehensive and extensive". These authors suggested future work using combined models, in order to minimize for just a vision quality and its application to management and operational levels, into identifying the quality status in a systemic way of the studied organizations. Grandzol & Gershon (1998) conducted another relevant quantitative study found in the literature, which evaluated 273 companies from the American naval and aeronautical industries. In this research, the proposed instrument had been based on Deming (1982) studies and pointed out important actions to prevent failures in the TQM implementation. These authors separated the identified constructs in endogenous (results -based on Brown et al. (1993) . studies.) and exogenous (quality management practices -based on Deming's studies).
Later, Singh & Smith (2006) contributed to the QMS's maturity themes evolution and organizational performance, summarizing the previous approach, and proposing an instrument composed of quality management items, performance and business environment. This study addressed 418 manufacturing companies from Australia. The instrument had been developed based on three quality management approaches (standards, quality awards and distinguished scholars).
The methodology used by Singh & Smith (2006) to assess the constructs had been considered robust (it was the first to use structural equation modeling) and the authors concluded that among the 13 identified constructs, those which were related to National Quality Award and standards approaches have been better established than those related to the elementary approach ("quality gurus"). As criticism to this model, it has been observed that the formulation of the quality maturity construct, Singh & Smith (2006) used as a reference, the ISO 9001 management requirements, which according to JIS 9005 (JIS, 2005) would only basis the management quality for certified companies. In practice, if companies do not meet Chart 1. Assessment of relevant instruments in quality management measurement through constructs. Source: Authors based on Singh & Smith (2006 these requirements may receive non-conformities classified as, critical (higher grade) or even lose certification. To certified companies maturity, it is necessary to consider additional requirements that demonstrate the evolution of QMS's. Singh & Smith (2006) believe that the evaluation of the relationship between quality management and organizational performance should follow three dominant approaches: standards-based, Quality awards and conceptual. Based on this guidance, the literature review enabled various approaches recognition to identify maturity indicators in quality management programs that were structured into three distinct classes: Maturity Models, National Quality Awards and Standards (Chart 2).
The Crosby maturity Grid
In the model proposed by Crosby (1979) are defined five successive phases for quality maturation: uncertainty, awakening, enlightenment, wisdom and certainty. In the first stage, the cost of quality is about 20 percent of sales and administration has no understanding of quality as a management tool. The intermediate stages are characterized by a transformation in the understanding of management and attitude to quality, as quality appears within the organization, such as organizational issues are treated, the cost of quality as a percentage of sales, quality improvement actions taken by management, as well as a summary of the organization's management quality problems. In the final step, as estimated by Based on criteria and evidence used to assess an organization and refer to management excellence. Set parameters, which reflect excellence: -Leadership, people, policy and strategy, partnerships and resources, processes, human resources, information analysis, market focus and customer, results for people, for clients, for society and for business.
Bemowski (1996) EFQM (2006) FNQ (2011) Wilson & Collier (2000) .
Standards
-ISO 9004 -Managing for the sustained success of an organization -A quality management approach (2010); -JIS Q 9005 -Quality Management System -guidelines for sustainable growth (2005);
These standards provide guidance to organizations for the achievement of sustained success by a quality management approach -an evolution of the model prescribed by ISO 9001 -are applicable to any organization, regardless of size, type and activity.
ABNT (2010) JIS (2005) Moura (2009) Source: elaborated by the authors. Crosby (1979) , the cost of quality falls to about 2.5% and quality management is considered as an essential part of the organization. According to the author's estimates, an organization could reduce their quality from 20% of sales for the ideal of 2.5% within five years. The Crosby's Grid considers the use of the 14-step Quality Improvement Program:
Step 1: Management Commitment;
Step 2: Quality Improvement along the company;
Step 3: Quality Measurement and monitoring;
Step 4: Quality Cost Evaluation;
Step 5: Quality Awareness;
Step 6: Corrective Action for Process;
Step 7: Establish an Ad Hoc Committee for the Zero Defects Program;
Step 8: Supervisor Training Step 9: Zero Defects Day;
Step 10: Goal Setting ;
Step 11: Error Cause Removal;
Step 12: Recognition ;
Step 13: Quality Councils; Step 14: Do It Over Again According to Fraser et al. (2002) , the maturity measurement proposed by Crosby can be used as an internal metric, helping the company to identify gaps in their processes, formulate actions to mitigate their limitations and articulate performance comparisons between companies (benchmarking) and may offer even, the following advantages: The monitoring of organizational performance and its alignment with the business strategy; The availability of reliable parameters which can be used to compare similar companies and their different sectors; The identification of critical aspects detrimental to performance, (threats and weaknesses of their processes and operations); The consistently orientation on processes developments in order to be documented, measured, and controlled the continuously improveing; The reduction of rework and costs, for directing the action priorities and management; Non-financial dimensions of the introduction and consolidation as competitive criteria such as customer and employee satisfaction, vendor performance, innovation and intellectual capital of the company, among others.
The Crosby Grid (Crosby, 1979) has been selected for the questions composition about the maturity to be considered in reference maturity approaches and represent the temporal maturity perspective.
The National Quality Award (PNQ)
The National Quality Awards have been widely disseminated worldwide through the TQM practices. These awards aim to disseminate successful management practices and are used to stimulate the development of corporate culture, giving public recognition to organizations that demonstrate results comparable to world class (FNQ, 2011). These awards have a peculiar structure and resemble much due to the fact that they inspired each other with differences in the primary focus, or as to the scope.
Currently, the best known National Quality Awards are the Deming (established in Japan in 1951), Malcolm Baldrige Award (created in the US in 1987) and the European Quality Award (created in 1991). In Brazil, the National Quality Award (PNQ) is fairly disclosed. For this work, the Brazilian model was taken into account when considering your criteria presented updated than the other when it made the literature. Considered an instrument to encourage improvements in the quality management and increase organizations competitiveness, the PNQ has its awards methodology based on Malcolm Baldrige National Quality Award American, which originally was based on the Deming Japanese Prize.
Established in 1991 by the National Quality Foundation (FNQ), the PNQ recognizes the results achieved by companies that have implemented an ongoing program of improvement in pursuit of excellence in management from the use of the Management Excellence Model -MEG (FNQ, 2011) . The PNQ is founded on principles that shape the Management Model Excellence (MEG), which adopts internationally recognized concepts and that are found in World Class leading organizations (FNQ, 2011 
Standard JIS Q 2005 -Quality
Management System -guidelines for sustainable growth
The standards for excellence have in common the based requirements determination, continuous improvement cycle, known as PDCA cycle (Deming, 1982) , and are not specific to a sector or organization. From a basic prescribed model, each organization sets its own specific management system, which depends on the business nature, the market in which it operates, the particular forms of its internal organizatio, among other factors. One of these standards is the Quality Management System -guidelines for sustainable growth, model developed in Japan by the Japanese Industrial Standards (JIS, 2005) which provides for the systematic quality management for an even more comprehensively way, from the concept of a sustainable growth.
For the JIS Q 9005, an organization of excellence is one that adapts to any changes in the business environment and is endowed with the ability to innovate using technological resources as the necessary basis for learning, and ability to recognize changes and needs of the external business environment. This standard has been selected due to the innovative aspect and tradition of the deployment of Japanese concepts in quality. According to JIS Q 9005, the quality is supported by the adoption of 12 principles: 
Methodological procedures
The study's analysis units were composed by a group of 296 companies certified on ISO 9001 requirements (ABNT, 2008) participants from the PRODFOR program (intentional sample). The Suppliers filled a survey from an available electronically questionnaire. Within 13 weeks the questionnaire responses were received from 179 suppliers, totaling 60.5% of the study population. Thus, the minimum requirement statistical sample of 133 respondents was fully met.
For the survey preparation, it has been considered the Ahire et al. (1996) and Singh & Smith (2006) recommendations, who advised the use of combined approaches to assess the maturity of Quality Management Systems. So it has been selected the references for each class (Maturity Models, National Awards for Quality and Standards). This selection offered the advantage of ensuring that all important aspects of maturity and the quality management system's performance were evaluated, and allowed that current issues were presents in the survey. The approaches selected were:
• The Crosby Grid Maturity (Crosby, 1979) - linked to the concept of maturation time;
• National Quality Award -PNQ (FNQ, 2011) -linked to the concept of Capability; and
• The Standard JIS Q 9005 -Quality Management System guidelines for sustainable growth (JIS, 2005) -linked to the concept of Evolution.
These approaches have been used, by being devised exclusively for quality. While the Crosby's grid presents the traditional view of so-called quality gurus and is related to the concept of maturity, the national award presents a comprehensive proposal and brings with it the notion of excellence and capability. Finally, the JIS standard inserts new concepts such as innovation, learning and sustainability, which are related to the evolutionary maturity approach. Following are the main features of each selected approach.
The literature review allowed the identification and understanding of the variables that demonstrate the maturity of the QMS adopting three distinct classes (maturity models, national and Standards Awards). For each class was selected an approach and the whole was assessed by structural analysis. This technique is a search methodology used to describe and interpreted a class of documents and text, through the analysis of the set of small units, forming a larger structure.
Given the general aim of this research were listed various constituent elements of the QMS Maturity's for the questionnaire preparation. Reading every perspective -the time, the capability and evolutionist, allowed the delimitation of the construct "Quality Management Systems Maturity", so that the assessment of commonalities and distinct from the theoretical approach resulted in 66 matters relating to maturity. The questionnaire was submitted to a group of five experienced auditors in the implementation and evaluation of QMS's (auditors leaders with graduate degrees in the areas of quality management, Production Engineering and Project Management) and two doctors, noting if it had three important elements in its construction: reliability, validity and operability. This analysis allowed eliminate overlapping themes, resulting in the definition of 27 questions, all with Likert scale of 5 points, similar to surveys used as a reference. Complementarily were prepared five questions that could help the sectoral analysis and the results classification, totaling 32 questions to be answered by the suppliers.
For the questionnaires validation it has been carried out a pilot test in order to check the understanding by the respondents and ensure the quality of it on the form and structure so that it would reduce the problems. Were available Electronically 50 questionnaires, and 30 responders replies (60%). As a complement, we contacted five respondents to assess in more detailed way, the possible difficulties to answer the questionnaire, and they all said that the questionnaire was easy understanding. Aiming to assess the understanding of the questionnaire, this step allowed us to estimate the standard deviation of the study population, as this value was unknown.
According to Barnett (1991) , when the population standard deviation is unknown, one of the alternatives to adopt is to replace it with a sample standard deviation of a pilot study of a preliminary sample. For the sample size setting, a sampling error of 5% was established for a security level of 95% (Z = 1.96), and is considered the standard deviation of 15.64 obtained in the pilot test. The value of the sample obtained by using Barnett (1991) formula, it had a minimum result for the above-defined patterns, the total of 133 respondents (45% of the population) for the survey application. The pilot also enabled analysis of the questionnaire reliability through alpha Cronbach, which can vary from 0 to 1, in which 1 demonstrates presence of internal consistency of 100% and zero means complete lack of consistency among the items (Hayes, 2001 ). The reliability value of 0.940 validated the questionnaire, indicating that it is likely the discovery of relationships between variables.
To identify the factors (latent variables -constructs first order) relevant to the QMS maturity it was used exploratory factor analysis. Factor analysis is an interdependence technique in which all variables are simultaneously considered. In this technique, the statistical variables (factors) are formed to maximize their explanatory power of the whole set of variables. Through factor analysis, three variables had been identified in which the withdrawal could result in better fit. We evaluated the theoretical prejudice to the withdrawal of each of the issues and their impact on type approval criteria that resulted in the elimination of two questions. The planning of the factorial analysis, according to the stages defined by Hair et al. (2009) 
Data analysis
Exploratory factor analysis indicated the existence of six factors determinants to quality management system's maturity (appendix). The significant correlation between the identified factors could be subsidized in the referenced literature, showing that most first-order constructs (factors) identified Chart 3. Planning and results of the factor analysis.
Goal of Factor Analysis
To identify the minimal number of factors that maximizes the total variance explained. are consistent with the literature, we (Crosby, 1979; JIS, 2005; FNQ, 2011) . The names of the following factors were held down by the authors of this study from the delimitation of the constructs and empirical results. Factor 1 (loading factor 0.424): "Leadership and Communication" demonstrates the interdisciplinary context of the exercise of leadership, which includes effective forms of communication and sets labor standards that motivate the search results. The first four variables that have the highest factor loadings show that the support of senior management and the broad discussion of plans between leaders and other employees are key to the diffusion of indicators and understanding the role of each employee to the achievement of company goals.
Determination of extraction
Factor 2 (loading factor 0.179), "Agility and Integration by Information Technology", demonstrated innovative dimensions that favor the quality management system's maturity. It is the intensive use of information technology as means of integration between suppliers and customers and as means to prevent a problem recurrence. It is emphasized here that these are variables that have not been identified in previous research and refers the need for reflection and its insertion in this new conceptual contribution.
Factor 3 (loading factor 0.157): The "Efficient Management Processes" is directly related to value creation in the organization's processes. It is understood that the optimization in processes can be developed with the active participation of customers and suppliers, leading to significant changes in the attitudes of all employees, which leads to the promotion of safety and the reduction of pollution sources.
Factor 4 (loading factor 0.239): The "Valuing of employees" is seen traditionally as one of the quality management pillars. This construct was designed based on participation, appreciation and encouragement to goals achievement. In this construct the factual approach to decision making is also seen as means of evaluation and stimulation to achieve results.
Factor 5 (loading factor 0.099): "information availability" shows that the correct understanding of the customer's needs and the availability of such information to employees have marked importance in the maturity of the QMS. This construct has presented a factor related to an efficient management processes and demonstrates that customer requirements of translation for employees is a part important for the organization.
Factor 6 (loading factor 0.129): "Management costs" allows us to understand through its variable with higher factor loadings, that approval of resources based on their implementation costs is seen as essential for the maintenance of the maturity of the QMS. This construct also has evidence showing that top management understands that spending on the Quality Management System reduce operating costs, including those defined as non-quality costs (flaws and claims).
Possession of such factors, considered as latent variables of first order maturity, it proceeded with the structural model composition. It has evaluated the relationship between the maturity groupings and performance and the identification of transitions key points, aiming to identify the structural composition of the maturity model and the definition of maturity levels of QMS's from surveyed suppliers.
Based on a factorial analysis, an indicator for each construct had been generated by summing the score of their respective latent variables. Additionally, the sum score of the constructs were used to create a new variable called "QMS Maturity" (Chart 1), containing the maturity score for each of the 179 surveyed suppliers. For each of the latent variables was assessed the minimum and maximum scores, as well as the average and standard deviation, as part of the descriptive statistics. Maturity scale has been set, which the values are between 25 and 125 points (Table 1) . As a result, the data had been submitted to a cluster analysis trying to identify homogeneous subgroups of cases from the studied population, based on their score in each latent variable. It used the cluster analysis Two Step, available in SPSS, considering the maturity score as a continuous variable, with the establishment of five clusters representing five distinct levels of maturity. This choice was based on the classification of maturity models used in the literature review, also using five levels of evolution.
The cluster analysis, also called segmentation analysis or taxonomic analysis, seeks to identify homogeneous subgroups of cases in a population. That is, the cluster analysis is to identify a set of groups that aims to minimize the variation within the group and maximizing the variation between groups. This methodology was used in the relevant work processes maturity literature, especially in the work McCormack et al. (2009) .This is a useful method to identify key transition points (turning key points) for each class using the Euclidian distance to determine centroid.
Despite being a very complex phenomenon representation, the transition key points can be used to direct a way for the organization to follow, prioritizing a set of targeted efforts to achieve continuous improvement in the management of their processes, being naturally very wide and quite useful to use in case management efforts in contexts of supply chains (Oliveira, 2009; McCormack et al., 2009 ). The transition points were defined based Macintosh (1993) , which defines five levels of maturity in processes: a) initial; b) repeatable; c) defined; d) managed; e) optimized. For this author, business models processes can be explicitly used to provide decision support in terms of analysis, planning and reengineering.
The algorithm Two-Step has two procedures. At first, the data is analyzed individually and homogeneous groups are formed taking into account the distance measured. Each group is assigned a set of statistics that summarize information about the group formed. In the second step, groups obtained in the previous step are treated as individual observations and a hierarchical algorithm is used to create the array. Thus, the 179 reviews by suppliers have been classified according to each of the 5 cluster positions, that is, according to each of the five maturity levels, shown in Table 2: According to Andersson et al. (2006) , a transition is a key point of maturity component in business processes that stabilizes in an organization and leads to the establishment and expansion of other factors that the move to a higher level of maturity. A key transition point can also be characterized by a peak and a transition from expansion to recession or vice versa (Andersson et al., 2006) , and a clear change in the behavior of business processes (Andersson, 2002; McCormack et al., 2009) . The transition points for each level of maturity were set taking as a basis for the first level minimum score value (25 points) and the average value between two centroids. For others, it had been considered the midpoint between the centroid of the previous level and the level centroid concerned for each construct. Based on these groupings, the analysis of K-means clustering was applied, resulting in the following points of transition SGQ's maturity levels considering the constructs Leadership and Communication, mobility and integration for IT Processes Efficient Management, Valuing employed, availability of information and management costs, as illustrated in Figure 1 .
The research results showed five different centroids. By considering each cluster as a distinguished maturity level, with a centroid determined for each cluster, maturity scores, i.e. maturity turning points, were identified taking into consideration the average value between two centroids, as shown in Figure 2 . White (2001) , who defends the same idea, which stresses that each organization must establish the appropriate level or minimum maturity for the desired return is achieved and set your goals to achieve it,. Maturity becomes the metric of continuous improvement of the organization's QMS. Lockamy & McCormack (2004) as an energy that maintains and advances the maturity of processes to new levels of maturity define this continuous improvement. It was observed that the identified transition points are aligned to literature (JIS, 2005) , which states that will measure quality processes achieve higher levels of maturity, move to an internally focused perspective to a systemic perspective externally focused, as can be seen in Chart 4.
The five stages of maturity model as shown in Figure 1 , represents practices groups which are employed in different process maturity levels, building on one another and producing increasing levels of performance in the quality management system. With each level of maturity will occur increasing degree of predictability, capacity, control, effectiveness and efficiency. Level 1 is characterized by ill-defined and contains unstructured practices resulting in unpredictable performance and high costs.
Functional cooperation and customer satisfaction levels are low. On the second level, set, basic quality management systems, processes are defined and documented and performance is more predictable. Normally at this stage it is ISO 9001, resulting in better customer satisfaction, albeit at a high cost.
At the third level, the processes have become more oriented by assigning authority over various functional units, with greater cooperation between intra-organizational functions, suppliers and customers, resulting in performance improvements and increased customer satisfaction.
In the fourth level, suppliers and customers strategically cooperate with the organization and drives to largely performance measurement activities, resulting in better monitoring and drastic reduction in cost. Customer satisfaction and team spirit, it becomes a competitive advantage. In the final level, the company's quality management becomes a reference for competitors. Efficiency and effectiveness are supported by the organization, which can adapt to the changes imposed by the organizational environment.
The identified constructs were analyzed in the light of the references in which it was observed that the first construct "Leadership and Communication" is quite debated in the three selected approaches (Crosby, 1979; JIS, 2005; FNQ, 2011) and refers to the role of leaders, especially the management, recognition of the values of a quality management system and dissemination of these values to employees. The literature points out that investigated the leadership not only acts in establishing the vision and policies, but also in directing the resources that drive the organization to respond immediately to changes in the business environment.
The second construct "Agility and Integration through Information Technology", is present only in more recent approaches (JIS, 2005; FNQ, 2011) and demonstrates that computer technology maximizes integration and speed in decisions, making the recurrence of problems a rare indeed.
The "Efficient Management Processes", which is also defined as the base of a QMS shows that the process approach and continual improvement, by participating, customers and suppliers, proves effectiveness for reducing sources pollution and industrial accidents. Efficient management of operational processes is advocated in the literature (Crosby, 1979; JIS, 2005) as a value creation tool for the customer.
The fourth construct, called "Employee Appreciation" is also quite debated and always set to one of the quality management pillars. This construct has been designed based on participation and appreciation, which are considered drivers of the quality management system's maturity. The involvement and appreciation to the employees are appointed by the literature as a source of organizational identity (JIS, 2005) and means of reaching the goals set by senior management.
The construct "availability of information" reinforces that access to information; both the customers and the employees have marked importance in the maturity of the QMS. It is important for the organization to making management decisions based on facts clearly understood, not in speculation (JIS, 2005) . It is observed that the variables of this construct are also related to the constructs "Leadership and Communication" and "Cost Management", which shows the role of leadership in information sharing.
Finally, the "Management Costs" well advocated by Crosby (Crosby, 1979) shows that actions such as approval of projects based on their costs and investments in the QMS lead to the reduction of non-quality costs (flaws and claims). It is Crosby (1979) who claims that the measure of an organization performance is the quality costs and the efficient management costs relates to requirements compliance (Crosby, 1979, p. 31 ). Crosby also argues that "management costs" is considered as a catalyst of a quality system in the 
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The organizational profile is clearly set against the competition. Planning is effective and efficient, facing important and necessary and fully implemented items.
Expected results are achieved efficiently. Better results than the competition.
5
Innovative planning able to adapt to environmental changes. Lessons learned are shared by everyone in the organization.
The expected results are produced efficiently and sustained in the organization, regardless of management and the environment. Considered a model of excellence by competitors and customers.
Source: elaborated by the authors based on JIS Q 9005 (JIS, 2005) organization (Crosby, 1979, p. 221) , which is very evident in the identified construct, which relates the role of leadership in managing costs. As a complement, it also investigated if the maturity level is higher in manufacturing companies than in service companies. In this case there has been the assumption that manufacture maturity levels should be higher than in service companies, since the quality management systems had its origin in manufacturing companies, i.e. in theory being more mature QMS. Table 3 it can see that none of the manufacturing companies is at the lowest level of maturity. However, it appears that the total of 38.5% of manufacturing companies around 18% of them (about 50% of that total) has its maturity level 2 or 3. Considering the classification presented in Table 3 , it appears these two levels are not enough to expect better results than the competition. Thus, it is inconsistent to state that manufacturing companies in the maturity of the QMS is concentrated at the highest levels. As a complement you can see that the total of 61.5% of service companies, only approximately 36% (almost 60% of that total) are at levels 1, 2 and 3. However, in the case of service companies the percentage belonging levels 1 and 2 are higher than those presented in the manufacturing companies. Finally it should be noted that the sum total of less than 20% of companies are at level 5 of maturity, that is, by the classification made in Table 3 , this is the percentage of companies that are considered as excellent by competitors.
Conclusions
The aim of this paper is to present a model capable for measuring the Quality Management Maturity, using transition key point's logic for determining its levels.
In the discussion presented in the literature, Quality Management Systems (QMS) maturity is considered a second-order construct, i.e., comprising a set of first-order constructs. Six factors has been conceptually identified in the literature, as a first-order constructs, for the second-order construct QMS maturity. Five of them were empirically confirmed by factor analysis. Our first contribution for the literature is the empirical validation of these first order constructs. Besides we identify the manifest variables (Appendix A), which contribute for theoretical development of questionnaire's in QMS maturity researches.
Specifically regarding construct "Agility and Integration by Means of Information Technology" was unable to reflect the academic rigor of their appearance, because it was not found in any of the surveyed benchmarks up to date. Preliminarily we can work with two possibilities. The first option is that this is a factor that carries the characteristics from the surveyed suppliers, since they belong to a specific program of developed suppliers. The second is that, in the case of "integration through information technology" that can be effectively a new construct that has its motivation directly related to the widespread use of information technology by organizations in recent decades. But as I said, still fit reflections and a new research.
The transition points identified by cluster analysis help determine that the achievement of a maturity level institutionalizes a necessary view of the system to achieve a performance result set in processes and this finding had been shown to be consistent with the literature. From a practical point of view, maturity models in processes provide managers mechanisms that enable them to identify what needs to be done to the progress of cases.
Finally, analyzing the level of maturity differences between manufacturing and services companies, we could not observe differences in maturity levels, namely the fact that the QMS have their origin in the manufacturing companies, is not a determining factor for the maturity.
The concept of maturity adopted in this research has been based on three perspectives: maturation time (age), capability and evolution. Although the adoption of multiple perspectives has provided a scope not glimpsed in previous researches, new studies may address the maturity in compliance perspective. In this perspective, maturity levels may be associated with the number of non-compliances obtained by certified organizations, and the degree of these findings and the requirements identified in its internal audits. In this sense, it is suggested that future research expand the investigation of QMS maturity, making sure the level of organizational performance is related to QMS maturity level achieved.
Advantages and limitations of the method used: The strength of this method lies in the fact of providing relatively simple and straightforward form a support for the definition of transition key 
